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ABSTRACT 



A vehicle having four LDRs (light dependent resistors) 
on the upper surface thereof has a first motor for driv- 
ing the vehide in a forward or reverse direction and a 
second motor for turning the vehicle in a rightward or 
leftward direction. Selective light illumination on 
LDRs causes the vehicle to be propelled in a forward or 
reverse direction pr to turn in a right or left direction. A 
selected LDR pair may be illuminated simultaneously 
to cause the vehicle to move forwardly and right- 
wardly; to move forwardly and leftwardly; to move 
rearwardly and rightwardly; and to move rearwardly 
and leftwardly. The LDRs may all be sensitive to the 
same radiation frequency range or may be responsive 
only to radiation frequencies in mutually exclusive 
ranges. A manually operated radiation frequency gener- 
ator is used to illuminate the LDRs and control the car 
direction movement. The generator may have a single 
band of frequency ranges or may have specific limited 
and mutually exclusive radiation frequency bands. Each 
vehicle may have all of its LDRs sensitive to a given 
frequency range which range is mutually exclusive 
from the ranges of other vehicles. 

10 Claiins, 11 Drawing Figures 
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filters, the LDRs may be easily individually energized 
REMOTE CONTROL VEHICXE ' to: increase and improve the control and maneuverabil- 

' ' / ' ' ' ' ' ity of the vehicle. The LDRs may be operated in pairs 
BACKGROUND OF THE INVENTION to vary the turning arc of the vehicle thus further in- 

1, Field of the Inventi n . : creasing its maneuverability and making it adaptable for 
This invention is in the field of rcinote control vehi- "sage n a ractag track with ther vehicles on the track. 

cles and more particularly to toy vehicles which arc Each vehicie can be responsive to.light illumination in 

responsive to light energy to provide directional move* mutually exclusive ranges so that an illuminator for one 

ment. ^ . . vehicle would not affect the control of another vehicle. 

2. Description of the Prior Art The illuminator may generate a single frequency 
Remote control toy vehicles of the kind responsive to range, such as that of ah incandescent lamp, and would 

light energy for providing directional movement are thus require only one switch control. The illumination 

well known in the art. Generally, these vehicles have a fluency range may be limited to correspond to LDR 

plurality ;0f photocells for converting light energy io filters for a particular vehicle, with each vehicle having 

electricd energy which in turn are used to directionaily a different mutually exclusive frequency range from 

drive the vehicle. However, the maneuverability and other vehicles. Alternatively, each illuminator may emit 

control of such devices have been limited and as a result a multiplicity of separate frequency ranges, which may 

they have never found wide usage with the consuming be mutually exclusive, each corresponding to a corre- 

public. spoiiding LDR filter dh ah individual vehicle, and have 

SUMMARY OF THE INVENTON separate switch controls for energizing the differ. 

ent ranges. Advantageously, the four switch controls 

A toy vehicle body has rotatably mounted to the may be operated separately or in pairs to increase the 

underside thereof at a rearward position a pair of spaced control and maheuverabiUty of the vehicle. The fre- 

wheejs which arc driven by a first motor. A pair of q^gncy ranges may include infrared and ultraviolet 

LDRs are coupled to the motor coil wmding such that 25 f^eq^enj^ies 

light^mumin^tion on one of the LDRs wiU cause current jj jj, therefore an object of this invention to provide a 

now m one direction m the wmdmg to cause the motor ^^^^^^ controlled, radiation actuated drive system for a 

shah to rotate the wheebm one direction and hght ^g^icle that has improved maneuverability andcontrol. 

illummauon on the other LDR will cause current flow ^ ^ ^y^^ ^ ^^^^ according to the 

m the^motor coil wmdmg m the opposite diroption to 30 ^f^^^^oied object controls for moving the vehicle 

cause the motor shaft to rotate in the ODDOsite directioii • . . . j j ■ a j- 

'^'^."'^'^"'"•^^^'^^^'^^•^"^'^^i'i^"'^^, ~r in forwanJ, reverse, nghtward, and leftward directions, 

thus rotating the wheels in the opposite direction. . . 17- ^ e^u- • • . -j • 

Therefore, light illumination on one LEoTwin cause the '"^'"^ ''"T ' • ""J"*^ 

Vehicle to go forward and light iUumination on the a ctevice of the foregoing objects an ilium 

other LDR WiU cause the vehicle to go in a reverse 35 w." Penmt racing of several vehicles on a track 

direction ' ^ having mutually exclusive frequency ranges for 

A second pair of spaced wheels are mounted for- ^f the vehicles. 
Wardly of the underside of the vehicle body and are above-mentioned and other feature and objects 
mounted for rotation ibout the respective wheel ax«. ^ mvenUon and the manner of attammg them wiU 
Also, each of the wheels arc moxmted to turn about a 40 become more apparent and the mvcntton itself will be 
vertical axis and are connected by a steering or tie rod best understood by reference to the following descrip- 
to cause the wheels to steer in unisoa A second motor an embodiment of the invention taken in con- 
is connected to the steering rod to move it in one direc- jimction with the accompanying drawmgs. 
tion for righiward turning and in the opposite direction bRIBF DESCRIFFION OF THE DRAWINGS 
for leftward turning. A second pair of LDRs are 45 

mounted to the vehicle upper surface and Ulumination ^^O, I is a view in perspective of a first preferred 

of one of the LDRs will cause current to flow in the embodiment of this invention showing a vehicle and an 

second motor coil winding in one direction to cause the illuminator therefor; 

motor shaft to rotate in one direction thus moving the FIG. Ifl is a partial view in perspective of another 

rod to steer the front wheels in a rightward direction 50 embodiment wherein two vehicles, each having LDR 

and light illumination on the second LDR in the pair filters and each having an Uluminator with a frequency 

will cause current flow in the second motor coil wind- range corresponding to the range of the filters, for its 

ing in the opposite direction to cause the motor shaft to vehicle; 

rotate in the opposite direction thus moving the rod in FIG. 2 is an enlarged view taken along 2—2 of the 

the opposite direction to cause the front wheeb to steer 55 illuminator in FIG. 1; 

in the leftward direction. Limit switches are placed in FIG. 3 is a view in perspective of another cmbodi- 

the path ofthe rod nK>vement to de-energize the second ment of this invention wherein the vehicle has LDR 

motor after the front wheels have been turned in a maxi- filters and the illuminator has separate frequency ranges 

mum rightward or leftward steering direction. Altema- corresponding to the filters; 

tively, a slip clutch may be utilized between the second 60 FIG. 4 is an enlarged view taken along 4—4 of the 

motor and the rod. illuminator of FIG. 3; 

The LDRs may be responsive to the same range of FIG. 5 is a control circuit diagram, partially diagram- 
light energy frequency or may be responsive to mutu- matic for operating motors in the embodiments in 
ally exclusive frequency ranges. By placing colored FIGS. 1 and 3; 

filters over the LDRs. the LDRs will be responsive 65 FIG. 6 is an enlarged bottom plan view, partially 

only to that light frequency range passing through the diagrammatic, of the vehicle shown in FIGS. 1 and 3; 

filters. By providing a hand held manipulablp tUumina- FIG: 7 is an enlarged partial sectional view taken at 

tor having light frequency sources corresponijing to the 7—7 f FIG. 6; 
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FIG. 8 is an enlarged partial plan view of the control 
switches taken from the direction of arrows 8 in FIG. 4; 
FIG, 9 is a partial section taken at 9—9 of FIG. 8; and 
FIG. 10 is a plan view of a track useful with, this 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings/ FIG. 1, a toy vehicle, 20, 



deletion of those elements shown in dashed box 94, and 
both emitters of transistors 134, 136 are connected di- 
rectly and permanently connected to ground. Batteries 
110, 112, each of which may comprise a pair of batteries 
commercially available, and may be rechargeable are 
connected at juncture 114 which is grounded. Batteries 
110, 112 are so placed as to put a plus 3 volts on line 116 
and a minus 3 volts on line 118. LDR 120 has one termi- 
nal connected to line 116 and the other terminal con- 



^ ^ — - . " 

which is shown in the configuration of an automobile, 10 nected at junction 121 to first terminals of resistances 
but which may assume any other vehicle configuration, 122 and 124. The other terminal of resistance 122 is 
has an upper surface 22 wherein there are placed a first connected to first terminals of resistances 126, 128 and 
LDR pair having LDRs 24, 26 aiid a second LDR pair ground, with the other terminal of resistance 128 con- 
having LDRs 28, 30. The LDRs may also be placed on nected at junction 129 to first terminals of LDR 130 and 
other vehicle surfaces. Referring to FIG. 6, the under- 15 resistance 132. The other terminal of LDR 130 is con- 



side 32 of vehicle 20 has fixed thereto motors 34, 36. 
AfQxed to surface 32 near the rearward portion thereof 
are brackets 38, 40 which have openings therein for 
rotatably supporting shaft 42 of motor 34. Rear wheels 
44, 46 are affixed to opposite ends of shaft 42 and are 20 
driven thereby. Motor 36 rotates a threaded shaft 48 
which is threadedly engaged with block 50 to move 
block 50 longitudinally of shaft 48 upon rotation 
thereof, the direction of movement depending on the 



nected to line 118. Resistance 124 has its other terminal 
connected to the base of NPN transistor 134 and the 
base of PNP transistor 136 and to the other terminals of 
resistances 126 and 132. 

Emitters of transistors 134 and 136 are in disengage- 
able electrical contact with terminal 85 whidh is 
grounded. The collector of transistor 136 is connected 
at junction 143 to first terminals of resistors 142, 149. 
The other terminal of resistor 149 b connected to the 



direction of rotation. Block 50 (FIG. 7) has a slot 52 for 25 base of an NPN transistor 140. The other terminal of 



resistor 142 is connected to line 118. The collector of 
transistor 134 is connected at junction 145 to first termi- 
nals of resistors 146, 147. The other terminal of resistor 
147 is connected to the base of PNP transistor 144 and 
the other terminal of resistor 146 is connected to line 
116. The collectors of transistors 140, 144 are connected 
to junction 148 which is connected to one terminal of 
motor coil 150, the other terminal of motor coil 150 
being grounded. The emitters of transistors 140, 144 are 



receiving a pin 54 having head 56 riding on the outer 
surface of block 50. Pin 54 is affixed at the end opposite 
to head 56 to a steering or tie rod 60 which is pivotably 
connected at one end to bracket 62 and at the other end 
to bracket 64. Bracket 62 is affixed to front wheel mount 30 
66 which is pivotably supported about vertical axis 68 
to bracket 70, which is fued to underside 32. Front 
wheel 72 is rotatably supported on mount 66. Bracket 
64 is affixed to wheel mount 74 which is rotatably sup- 
ported about vertical axis 76 relative to bracket 78, 35 connected respectively to lines 118 and 116. 
which is affixed to underside 32. Wheel 80 is rotatably As mentioned, for circuit 92, circuit 94 is added. As 
supported by mount 74. It is seen that depending on the block 50 moves rightwardly and leftwardly on screw 
direction of rotation of shaft 48, block 50 will be moved shaft 48, as previously explamed, it will displace buttons 
upwardly or. downwardly, as viewed in FIG. 6, which 86, 88, respectively, to resiliently displace open the 
in turn will move tie rod 60 upwardly or downwardly 40 electrical contact between spring arms 82, 84, respec- 
to steer wheels 72, 80 in a rightwardly or leftwardly tively, with terminal 85 thus deenergizing niotor coil 
direction respectively. 150. 

Resilient conductive limit switch arms 82, 84 have In operation of the embodiment shown in FIG. 1, 

insuiative switch buttons 86, 88 at their respective ends, illuminator 100 is directed so that a beam 107 from lens 

which are registrable with block 50 and resiliently dis^ 45 106 impinges on one of LDRs 24, 26, 28 and 30. Assum- 

placeable by block 50 in its uppermost and lowermost ing that it is desired to steer front wheels 72, 80 to the 

travel respectively, as viewed in FIG. 6. Arms 82, 84 right, beam 107 will be directed to impinge upon LDR 

are resiliently urged against ground terminal 85 in con- 28, which in circuit 92, is LDR 120. LDR 120 is a Ught 

trol circuit 90, later described, as is motor 36. The elec- dependent resistor which lowers in resistance upon 

trical coupling between arms 82, 84 and terminal 85 is 50 incident light thus causing junction 121 to rise in poten- 

broken when block 50 displaces buttons 86, 88, respec- tial raising the voltage at the base of transistor 134 to 

tively. Circuit 90 is conveniently contained within vehi- turn it on. As is understood in art, "on" may mean the 

cle 20 and is also electrically coupled to LDRs 28, 30 transistor is fully saturated, or pmially saturated as is 

(FIG. 1). Control circuit 92 is electrically coupled to desired. Transistor 134 normally nonconducting since 

motor 34, and is conveniently contained within vehicle 55 during balanced conditions when LDRs 120 and 130 are 

20, with circuit 92 also being electrically coupled to equally illuminated, is at groimd potential. When 134 

LDRs 24, 26 (FIG. 1). starts conducting, the potential at junction 145 lowers, 

Illuminator 100 (FIG. 1), which may house flashlight turning on transistor 144 causing current flow in motor 

batteries and be of a flashlight size, is dimensioned for coil 150 in a rightward direction as viewed in FIG. 5. 

manual manipulation and has a control button 102 for 60 Assuming correct wiring connections and winding di- 

energizing a light source 104, (FIG. 2) which may be an rcctions, motor 36 is caused to rotate shaft 48 in a direc- 

incandescent bulb, the radiation of ^yhich is cotlimated tion to. move block 50 leftwardly which would be up- 

by lens 106, which lenses are well known in the art and wardly as viewed in FIG. 6, This movement of block 50 

commercially available. will continue until either beam 107 is removed from 

FIG. 5 is a schematic diagram of control circit 90, the 65 LDR 28 or until block 50 displaces button 86 breaking 

functions of which may be obtained by equivalent cir- the connection between the emitter of transistor 134 and 

cuits such as may be incorporated in an integrated cir- terminal 85, turning ''off' transistors 134 and 144, and 

cuit. Circuit 90 is identical to control circuit 92 with the removing current from motor coil 150. This defines the 
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maximum steering angle of wheels 72, 80 in the right- 
ward direction. 

Similarly, if the operator wanted to turn wheels 72, 
80 in a leftward direction, he \yould cause beam 107 to 
impinge upon LDR 30, which corresponds to LDR .130 
in FIG. 5, lowering its resistance* lowering, or making 
more negative, the potential at junction 129 and the base 
of normally nonconducting transistor 136 to turn tran- 
sistor 136 "on," raising the potential at junction 143.to 
turn transistor 140 "on," causing current flow in a left- 
ward direction, as viewed in FIG. 5, through the motor 
winding of motor 36, which is winding 150 in the dia- 
gram of FIG. 5, causing motor 36 to rotate shaft 48 in a 
direction to move block 50 rightwardly, which is down- 



10 



over each LDRs 24, 26, 28, and 30, not shown but are 
understood to be under the filters 21a and positioned as 
in the embodiment of FIG. 1. Dluminator 100a has an 
actuator button 102a and a lens 106a which is tinted or 
otherwise provided with a filtering member which will 
provide beam 107a with a frequency that will be sub- 
stantially coextensive or within the frequency range 
passed by the filters 21a, and which is green in the em* 
bodiment illustrated. Illuminator 1006 and filters 21b are 
frequency related to the color blue. Thus, by providing 
each of several vehicles 20a; 2Qb with filters 21a, 21b, 
respectively that has a mutually exclusive frequency 
range different from the filter 21 for each of the other 
vehicles, respectively, in combination with an illumina- 



wardly as viewed in FIG. 6. This moves rod 60 right- IS tor IdOa, 1006 having lens 106a, 1056 respectively that 



wardiy causing wheels 72, 80 to steer leftwardly about 
axes 68, 76, respectively. Block 50 will continue its 
right ward movement until either beam 107 is removed 
from LDR 30 or until block 50 displaces button 88 
breaking the connection between the emitter of transis- 
tor 136 and terminal 85, turning '*off * transistors 136, 
140 and removing current from coil 150, to defme the 
maximum leftward steering angle of wheels 72, 80. 
Assuming it is desired to move vehicle 20 forwardly, 



will provide a frequency range which is coextensive or 
within the frequency range of the filters for a corre- 
sponding vehicle, then when several vehicles are being 
operated on the same track, inadvertent, or intentional, 
20 operation of a vehicle other than the one associated 
with a particular illuminator 100a will be prevented. 
Thus, a separate illuminator 100 would be provided for 
each of several vehicles 20 and would be capable of 
operating only a corresponding one of the several vehi- 



illuminator 100 is directed so that beam 107 impinges on 2S cles. The filters on any vehicle may be changeable from 



LDR 24, which would be LDR 120 in circuit 90 in the 
diagram of HG. 5, lowering its resistance, raising the 
potential at junction 121, and base of transistor 134 to 
turn that normally nonconducting transistor "on," low- 
ering the potential at junction 145 and the base of tran- 
sistor 144, causmg that transistor to conduct causing a 
current flow in a first direction through the winding of 
motor 34, which would be winding 150 in the diagram 
of FIG. 5. This rotates shaft 42 causing wheels 44, 46 to 
rotate in a counterclockwise direction, when viewed 35 
from the left side, moving vehicle 20 forwardly. Assum- 
ing that it is desired to cause vehicle 20 to move in a 
rearwardly direction, illuminator 100 is directed by the 



one frequency range to another. Each of the illumina- 
tors 100 would generate a beam 107 having a frequency 
range different from that of the other illuminators. 
Referring now to FIGS. 3, 4, 8 and 9, a further em- 
30 bodiment having diflerent colored filters over the 
LDRs for more selective control will be described. For 
this embodiment, the underside 32 mechanism as shown 
in FIGS. 6 and 7 and the control circuits 90, 92 as 
shown in FIG. 5 will be identical to that for the embodi- 
ment shown and described for FIG. 1. The illuminator 
152, which may house flashlight batteries and may be of 
a flashlight size, has buttons 154, 156, 158, 160 which are 
depressed respectively for moving vehicle 20c for- 
wardly, rightwardly, rearwardly and leftwardly. 



user until beam 107 impinges on LDR 26, which corre- 
sponds to LDR 130 in the diagram of FIG. 5 lowering 40 Where the same frequency range is used for two differ- 
the potential at junction 129 and the base of 136 turning ent directions, only three buttons would be necessary, 
that normally nonconducting transistor "on," raising Illuminator 152 also has buttons 162, which, as will 
the potential at junction 143 and the base of transistor become apparent, actuates both buttons 154 and 156, 
140, turning that transistor "on" to cause a current flow button 164, which actuates both buttons 156 and 158, 
in a second direction through the winding of motor 34, 45 button 166 which actuates both buttons 158 and 160, 



which corresponds to winding 150 in FIG. 5. Motor 34 
will then rotate shaft 42 in a direction to move wheels 
44, 46 in a clockwise direction when viewed from the 
left side driving vehicle 20 rearwardly. The turning arc 
of vehicle 20 can be controlled by proportionally illumi- 
nating LDRs 24 and 28, with the arc radius being larger 
if LDR 24 receives more illumination than LDR 28 and 
the arc radius being smaller if LDR 28 receives more 
illumination. Similarly, vehicle 20 can be caused to 
move in a controllable forward leftward arc by coordi- 
nating illumination of LDRs 24 and 30, with the arc 
radius being greater when LDR 24 receives more illum- 
ination and the arc radius being smaller when LDR 30 
receives more illumination. In similar manner, a vehicle 
can be caused to move rearwardly in an arc by coordi- 
nating illumination of LDRs 26 and 28 or LDRs 26 and 
30. 

Referring to FIG. la, a further embodiment is shown 
wherein vehicles 20a, 206 respectively, are operated by 



and button 168 which actuates both buttons 154 and 
160. Illuminator 152 has a lens 170, FIG. 4, attached at 
the forward end thereof and has four separate colli- 
mated light beams 172, 174, 176, 178 emanating there- 
50 from. Beam 172 is green, 174 is red, 176 is green and 178 
is blue. Corresponding filters 180, 186, 182 and 184 are 
placed over LDRs 24, 26, 28 and 30 so that green filter 
180 is placed over LDR 24, green filter 182 is placed 
over LDR 26, blue filter 184 is placed over LDR 28, 
55 and red filter 186 is placed over LDR 30. 

Circuitry, not shown, but conventional in the art, is 
placed in illuminator 152 so that button 154 actuates 
beam 172 and LDR 24; button 156 actuates beam 178 
and LDR 28; button 158 actuates beam 176 and LDR 
60 26; and button 160 actuates beam 174 and LDR 30. 
Thus, depressing button 154 will cause vehicle 20 to 
move forwardly when directed at LDR 24; depressing 
button 156 will cause the vehicle to steer rightwardly 



when impinging upon LDR 28; depressing button 158 
illuminators 100a, 1006. Vehicle 20a has LDR filters 65 will cause the vehicle to go in a reverse direction when 
21a which, for any one vehicle, are all of the same directed at LDR 26; and depressing button 160, the 
frequency range which may be a red, blue, or green vehicle will be steered leftwardly since LDR 30 will be 
color, and in the embodiment shown are green, placed energized. The radiation frequency ranges of beams 
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172, 174, and 178 are selected to be mutually exclusive 
so that only one LDR will be energized for one button 
depression even though more than one of the corre- 
sponding LDRs would be in a beam path. Beams 172 
and 176 arc both green and therefore either may be used 5 
to energize LDRs 24 and 26, both of which have green 
filters. It is noted that the illuminator 100 may also be 
used with the vehicle 20a in FIG. 3 since the frequency 
range of ray 107 may be selected to include all of the 
frequency ranges transmitted by filters 180, 182, 184 and 10 
186, 

Referring to FIGS. 8 and 9, a switching arrangement 
for illuminator 152 is shown wherein one button depres- 
sion can simultaneously depress a predetermined pair of 
buttons 154, 156, 158 and 160. Each button 154, 156, 158 15 
and 160 is of similar physical construction and only 
button 154 will be described. Button 154 has an elongate 
shank 154a which extends through opening 1546 in 
housing wall of illuminator 152 and has an annular ridge 
lS4c formed near the lower end thereof and a second 20 
ridge 154rf longitudinally spaced upwardly from ridge 
lS4c. The lower end of button 154 bears against a resil- 
ient arm 154e which is anchored at one end to riyet 15^^ 
to an insulative board 190 mounted in illuminator 152. A 
contact lS4g is at the free end of arm lS4e and bears 25 
against a conductive contact 154/i affixed to board 190 
when button 154 is depressed. Upon depression of but- 
ton 154, contacts 154g and 154/r electrically engage to 
complete a circuit, not shown, for energizing green 
beam 172. 30 

Buttons 162, 164, 166 and 168 are similar in construc- 
tion and only button 168 will be described. Button 168 
has a shank 168a with an oval cross section which ex- 
tends through opening 1686 in the housing wall of illu- 
minator 152. The lower end of shank 168a is affixed to 35 
a plate 168c which has a first opening l€Sd for receiving 
shank 154a and a second opening 168e for receiving 
shank 160a. The lower surface of plate 168c bears 
against ndge 154c and ridge 164c so that depression of 
button 168 will cause simultaneous depression of but- 40 
tons 154 to close contacts 154g, 154A and 160 to close 
contacts 160^ 160^ Thus, depression of button 168 will 
energize green beam 172 and red beam 174, causing the 
vehicle 20a to turn in a forwardly or rearwardly left- 
ward arc depending on whether LDR 24 or 26 is illumi- 45 
natcd. In similar manner, button 162 has a shank which 
extends through an opening in the housing wall of illu- 
minator 152 and is affixed to a plate 162c having open- 
ing which receives shank 154a and an opening which 
receives shank 158a. Plate 162c bears against ridge 154rf 50 
and a ridge on button 156 so that when button 162 is 
depressed, both buttons 154 and 156 will be depressed 
to cause vehicle 20a to move in a forwardly or rear- 
wardly rightward arc. In similar manner, depression of 
button 166 will simultaneously depress buttons 158 and 55 
160 causing vehicle 20a to move in a rearwardly or 
forwardly leftward arc. Button 168 will depress only 
buttons 154 and 160, button 162 will depress only but- 
tons 154 and 156, button 164 will depress only buttons 
156 and 158, and button 166 will depress only buttons 60 
158 and 160. Also, with arrangement in FIGS. 8 and 9, 
each button 154, 156, 158, and 160 may be individually 
depressed without affecting the other buttons. 

Referring to FIG. 10, a track 200 is shown which is 
proportioned in width and configuration to accommo- 65 
date a number of vehicles and provide adequate racing 
clearances. Track 200 may be banked and have configu- 
rations resembling famous tracks such as at Daytona or 



8 

other speedways. Due to the maneuverability and con- 
trol of the devices of this invention, such a track may be 
raced by a number of vehicles 20 having the same or 
different frequency ranges. By providing a number of 
illuminators 100 with different mutually exclusive fre- 
quency ranges of radiation beams 107 used for control-* 
ling corresponding vehicles 20 in any one race, and by 
providing each vehicle 20 with LDR filters which will 
pass only the frequency range of its respective beam 
107, interference from the illuminators of other car 
operators is minimized. Also, beam 107 may be infrared 
or ultraviolet with corresponding LDR filters. 

Block 50 may be provided with a slip clutch, which is 
commercially available and well known in the art, in 
place of switch arms 82 and 84 to slip the drive between 
shaft 48 and block 50 when the maximum steering an- 
gles have been achieved. 

Following are component values and identification 
for a preferred embodiment of this invention: 



Resistors 




Reference Numeral 


Component Value 


122, 128. 142. 146 


4.7K Ohms 


126 


lOOK Ohms 


124. 132 


7S0 Ohms 


147. 149 


22 Ohms 


LDRs 




Reference Numeral 


Component Value 


120. 130 
Motors 


CL904L461 Allen Bradley 


Reference Numeral 


Component Value 


34, 36 


1.5 Volt d,c. 


Transistors 




Reference Numeral 


Component Value 


134 


610142-4 


136 


610134-Pl 


140 


TIP32C 


144 


610131N2 



It is to be understood that the circuitry of this inven- 
tion may be incorporated on a printed circuit board or 
in an integrated circuit, according to practices well 
known in the art. Also, rechargeable batteries may be 
used Further, the LDRs may be recessed to minimize 
the affect of incident light. Still further, the above de- 
scription assumes in all instances that proper wiring 
connections and winding directions are correct to ob- 
tain the ptirpose desired, as is well understood in the art. 

While there have been described above the principles 
of this invention in connection with specific apparatus, 
it is to be clearly understood that this description is 
made only by way of example and not as a limitation to 
the scope of the invention. 

What is claimed is: 

1. A remote controllable vehicle apparatus compris- 
ing: 

a vehicle body having a self-contained power supply 
mounted therein; 

first, second, third, and fourth light responsive mem- 
bers mounted on said body and spaced from one 
another to be selectively illuminated; 

first motor means coupled to said power supply in 
motor driving power receiving relation for provid- 
ing a rotative drive in first and second rotative 
directions; 

steering means being mounted to said vehicle body 
for steering said vehicle body in rightward and 
leftward directions; 



07/24/2003, EAST Version: 1.04.0000' 



4,201;012 



10 



10 



15 



20 



said first motor means being drive-coupled to said 
steering means to steer said vehicle body in a right- 
ward direction upon a first rotative drive direction 
and in a leftward direction upon a second rotative 
drive direction; 

a manually pointable light source for selectively illu- 
minating said members; ' 

said first and second light responsive members being 
coupled to said first motor means aiid said power 
supply to couple said first motor means to said 
power supply to provide a rotative drive in said 
first direction when said first member iis illuminated 
by said lig^t source and to provide a rotative drive 
in said second direction when said second member 
is iUuminated by said light source; 

a second motor means coupled to said power supply 
in motor driving power receiving relation for pro- 
vichng a rotative drive in fixsi and second rotatiye 
directions; 

propelling means being mounted to the vehicle body 
for propelling said vehicle body in forwai;d and 
reverse directions; 

said second motor means being drive-coupled to said 
propelling means to propel said vehicle body in a 
forward direction upon a fu^. rotative drive direc- 
tion of said second motor means and in a rearward 
dirc»ction upon a second rotative drive direction of 
said second pnotor means; 

said third and fourth light responsive members bdng ^ 
coupled to said second motor means and said 
power supply to couple said second motor means 
to said power supply to provide a rotative drive in 
said first direction of said second motor means 
when said third member is iUuminated by said light 3^ 
source and to provide a rotative drive in s^d sec- 
ond direction of said second motor means when 
said fourth member is illuminated by said- light 
source. . . 

Z The apparatus of claim 1 wherein said first motor 4Q 
means has a first winding and said second motor means 
has a second winding); 
circuit means for coupling said first and second light 
. responsive members to said first winding and said 
: power supply to generate current in one direction 45 
. through said first winding upon light incidence on 
said first light re^nsive member to steer said 
vehicle body rightwardly and for coupling said 
second light responsive member to said first wind- 
ing and said power supply to generate current in 
said first winding in the direction opposite to said 
one direction upon light incidence on said second 
light responsive member to steer said vehicle body 
leftwardly; 

circuit means for couplitig said third and fourth light 53 
responsive members to said second winding and 
said power supply to generate current iii one direc- 
tion through said second winding upon light inci- 
dence on said ttiird light responsive member to 
propel said vehicle body forwardly and to generate 60 
current in the opposite direction upon light inci- 
dence on said fourth light responsive member to 
propel said vehicle body rearwardly. 
3. The apparatus of claim 1 including filter means for 
said first, second, third, and fourth light responsive 65 
members for providing mutually exclusive light energy 
frequency responsive member ranges to at least two of 
said members; 
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said light source having filter means for fdtering the 
light energy frequency of said source to provide 
source ranges corresponding to said at least two 
member ranges whereby said at least two members 
can be energized mutually exclusively from said 
source. 

4. The apparatus of claim 3 wherein said member 
ranges and corresponding source frequency ranges cor- 
respond to the colors red, green, and blue. 

5. The apparatus of claim 1 including a plurality of 
remote controllable vehicle apparatuses; 

first filter means for passing a first range of light 
energy frequencies for the first, second, third, and 
fourth light responsive members of a first appara- 
tus; 

second filter means for passing a second range of light 
energy frequencies for the first, second, third, and 
fourth light responsive members of a second appa- 
ratus; 

the light energy frequencies in said first and second 
ranges being mutually exclusive; 

a plurality of manually pointable light sources; 

third filter means for fdtering the light energy from a 
first of said sources to pass said first range of fre- 
quencies and not said second range of frequencies; 

foiuth filter means for filtering the light energy from 
a second of said sources to pass said second range 
of frequencies and not said first range of frequen- 
cies; whereby said first apparatus is responsively 
controllable by said first light source and not said 
second light source and said second apparatus is 
responsively controllable by said second light 
source and not said first light source. 

6. A remote controlled vehicle apparatus comprising; 
a vehicle body having a power supply mounted 

therein; 

a plurality of light responsive members being 
mounted on said body in spaced relation from one 
another; 

drive means mounted in said vehicle body and cou- 
pled to said power supply in drive receiving power 
relation for maneuvering said vehicle body; said 
drive means being operable in first and second 
directions; 

a manually pointable light beam source having a 
beam definition sufficiently narrow to selectively 
illuminate said members; 

circuit means for coupling said members to said drive 
means to selectively couple said drive means and 
said power supply to maneuver said body in corre- 
spondence with selective illumination of said mem- 
bers by said source; 

said circuit means comprising switch means for selec- 
tively coupling said drive means to said power 
supply, said switch means having first and second 
switches being coupled to and switchably respon- 
sive to illumination of said members whereby dur- 
ing periods of unequal illumination of said members 
by said manually pointable light beam source only 
one of said switches is closed to couple said drive 
means to said power supply to maneuver said body 
in a direction corresponding to said unequal illumi- 
nation and during periods of equal illumination of 
said members both of said switches are open to 
decouple said drive means from said power supply 
so that ambient light effect is minimized, said drive 
means being directly coupled to the switch output 
from either of said switches. 
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7. The apparatus of claim 6 wherein said circuit 
means comprises: 

two of said light responsive members being coupled 
in series and connected at a junction; 

said power supply comprising battery means being 5 
coupled in parallel across said two members; 

said switch means comprising an NPN transistor 
having a base, collector, and emitter being con- 
nected in series with a PNP transistor having a base 
collector and emitter, the emitters of said transis- to 
tors being coupled at a grounded terminal and the 
collectors of said transistors being coupled to op- 
posite poles of said battery means; 

said junction being coupled to the bases of said tran- 
sistors whereby upon equal illumination of said two IS 
members neither transistor will conduct and upoii 
one member being illuminated greater than the 
other member, one of said transistors will conduct, 
and the other of said transistors will conduct when 
the other member is illuminated greater than said 20 
one member, 

said transistors being coupled to said drive means for 
energizing said drive means in one direction upon 
conduction of one of said transbtors and energizing 
said drive means in the other direction upon con- 25 
duction of the other of said transistors. 

8. The apparatus of claim 7 including: 

a first conductive resilient arm being coupled to the 
emitter of one transistor and resiliently engageable 
with said ground terminal; 30 

a second conductive resilient arm being coupled to 
the emitter of the other of said transistor and resil- 
iently engageable with said ground terminal; 

steering limit means for resiliently displacing said first 
arm to disconnect said first arm from said ground 35 
terminal to limit steering movement in a rightward 
direction and for resiliently displacing said second 
arm from said ground terminal to limit steering 
movement in a leftward direction. 

9. Remote controlled vehicle apparatus comprising: 40 
a vehicle body; 

first means mounted in said body and responsive to 
light energy for causing said body to turn in a right- 
ward direction and for causing said body to turn in 
a leftward direction; 45 

second means mounted in said body and responsive to 
light energy for propelling said body in a forward 
direction and for propelling said body in a reverse 
direction; 

at least one wheel mounted to the underside of said Sd 
body for rotation about the wheel axis for movably 
supporting said body on a supporting surface: said 
wheel being mounted to the underside of said body 
for turning about a vertical axis to steer said body; 

said first means comprising a first motor coupled to 55 
said wheel to turn said wheel about said vertical 
axis to cause said body to be steered in one of a 
right and left direction; 
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: a second wheel spaced from said one wheel and 
mounted to the underside of said body for rotation 
about the axis of said second wheel; said second 
means comprising a second motor to rotate said 
second wheel about its axis to propel said body in 
one of a forward and reverse direction; 
said first motor having a motor winding for rotating 
a motor shaft in a direction depending on current 
direction through said winding; 
a first light responsive member; 
a second light responsive member; 
circuit means for coupling said first light responsive 
member to said winding to generate current in one 
direction through said winding upon light inci- 
dence on said first light responsive member and for 
coupling said second light responsive member to 
said winding to generate current in the direction 
opposite to said one direction upon light incidence 
on said second light responsive member, whereby 
incident light on said first light responsive member 
will cause said motor shaft to turn said one wheel in 
a rightward direction and incident light on said 
second light responsive member will cause said one 
wheel to turn in a leftward direction; 
said circuit means comprising first, second, third and 
fourth transistors each having a base, collector and 
emitter; a power source having positive and nega- 
tive voltage outputs; said first light responsive 
member being, coupled between said positive volt- 
age output and the base of said first transistor, the 
collector of said first transistor being resistively 
coupled to said positive voltage output and the 
base of said second transistor; said second light 
responsive member being coupled between said 
negative voltage output and the base of said third 
transistor, the collector of said third transistor 
being resistively coupled between said negative 
voltage output and the base of said fourth transis- 
tor; one terminal of said winding being coupled to 
the collectors of said second and fourth transistors; 
and the other terminal of said winding being cou- 
pled to a potential intermediate of said positive and 
negative voltage outputs; the emitters of said first 
and third transistors being coupled to said interme- 
diate potential; the bases of said first and third 
transistors being resistively coupled to said inter- 
mediate potential. 
10. The apparatus of claim 9 including a first switch 
between the emitter of said first transistor and said inter- 
mediate potential; and a second switch between the 
emitter of said third transistor and said intermediate 
potential means for opening said first switch when said 
wheel has been turned about said vertical axis a prede- 
termined angle in one direction and for opening said 
second switch when said wheel has been turned a pre- 
determined angle about said vertical axis in the opposite 
direction. 

* « « ♦ * 
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